INTRODUCTION
Hepatocellular carcinoma (HCC) has been known to be the 3rd frequent cancer in Korea, and the mortality due to HCC has been reported to be high. 1 When detected in the advance stage, 5-year survival rate of HCC has been reported to be less than 10%, regardless of the treatment modalities. [2] [3] [4] Recently, early diagnosis of HCC is on the rise because of regular surveillance in high risk groups. If detected early, HCC could be completely cured by surgical resection or liver transplantation. 5, 6 Nevertheless, if HCC recurs after such curative treatments, the survival rate of patients becomes noticeably low. 2, 7 It has been reported that vascular infiltration of tumors has been reported to be an risk factor for recurrence of HCC. 8, 9 The mechanism of vascular invasion of tumors has not been completely characterized, although recent studies reported that the process of epithelial mesenchymal transition might be associated with cancer metastasis. 10, 11 It appears that cells transformed from epithelial cells to interstitial cells are connected loosely, and thus they could migrate readily, invasiveness becomes high, invade blood vessels and metastasized to other organs.
Snail, first identified in drosophila, plays an important role in the mesenchymal formation. 12 Snail is a transcription factor containing the helix-loop-helix structure, and it has been reported to suppress the transcription of E-cadherin, induce the expression of matrix metalloproteniase-2, and thus degrade extracellular matrix. [13] [14] [15] In previous reports on 
PATIENTS AND METHODS

Patients
The study subjects were 59 HCC patients performed surgical 
Immunohistochemical staining of Snail and E-cadherin
Immunohistochemical staining was performed on surgical specimen of the 59 HCC patients prepared as paraffin blocks.
Briefly, the samples were treated with xylene to remove paraffin, and added to low concentrations of alcohol sequentially. 
Assessment of immunohistochemical staining
To 
Statistical analysis
To evaluate the association of the expression of Snail and 
RESULTS
The characteristics of the patients
The mean age of the 59 patients was 57 years (range, 
Immunohistochemical staining of Snail and E-cadherin
Snail was expressed in the HCC in 12 cases (20.3%) and in the adjacent non-HCC in 2 cases (3.4%). E-cadherin was expressed in the cytoplasmic membrane of HCC in 26 cases (44.1%). In addition, in all cases, in the HCC area expressing Snail, the expression of E-cadherin was suppressed (Fig. 1) .
The expression of Snail and E-cadherin and clinicopathological factors of HCC
The expression of Snail according to the histological grade of differentiation in HCC was 0 case (0%) in grade I, 3 cases (16.7%) in grade II, 3 cases (13.6%) in grade III, and 6 cases (50%) in grade IV, respectively (P=0.028). In addition, regarding the expression of Snail according to the portal vein invasion, it was expressed in 7 cases without portal vein invasion (15.5%), and 5 cases with the invasion (35.7%).
Although the expression was increased in cases with portal vein invasion, it was not statistically significant (P=0.102).
The etiology of HCC, tumor stage, the size, number and morphological type of HCC were not significantly associated with the expression of Snail and E-cadherin (P>0.05) ( Table 2) . (Table 3) . HCC recurrence rate and survival rate after resection was not different according to the expression of Snail and E-cadherin. Nonetheless, in patients expressing Snail without the expression of E-cadherin, the recurrence rate of HCC after surgery was significantly higher than patients expressing both Snail and E-cadherin (P=0.013) (Fig. 2A) . Meanwhile, in patients without Snail expression, HCC recurrence rate was not significantly different depending on the presence or absence of the expression of E-cadherin (P=0.251) (Fig. 2B) .
DISCUSSION
It has been shown that E-cadherin plays an important role in mediating cell to cell adhesion, 20 and the low expression of E-cadherin is closely associated with local invasion of tumor cells and distant metastasis. 20, 21 Several mechanisms controlling the expression of E-cadherin have been shown, and recently, Snail gene has been reported to be a mechanism suppressing E-cadherin. Snail is a gene discovered in Drosophila for the first time. It has been shown to play an essential role in the formation of the mesenchyme because Drosophila with the mutation in Snail could not form the mesenchyme and thus die in the embryonic period. 12, 22 In addition, it has been reported that Snail suppress E-cadherin directly, accelerates the expression of matrix metalloproteinase, and thus involved in the transition of epithelial cells to mesenchymal cells as the important stage of metastasis. [13] [14] [15] In recent studies, Snail has been reported to be overexpressed in 16-23% of HCC tissues, and expressed inversely to E-cadherin. 15, 17, 23 In our study, Snail was expressed in the HCC tionally. However, according to studies reported previously, E-cadherin has been shown to be highly expressed in the non-HCC area in more than 90% of cases. 24 In addition, in our study, in all cases, the expression of E-cadherin was suppressed in the HCC area expressing Snail. Based on these results, in Korea where the major etiology is hepatitis B, Snail was overexpressed in HCC as comparable frequencies to other studies, and also, it was expressed inversely to E-cadherin.
It has been shown that Snail not only suppresses E-cadherin but also accelerates the infiltration of tumor cells in various malignant tumors. 25, 26 The expression of Snail in HCC is associated with poorly differentiated histological grade, with capsular and vascular invasion, and related to post surgical intrahepatic recurrence. [15] [16] [17] In our study, in the association of the expression of Snail with clinicopathological characteristics, the histological grade of differentiation in HCC expressing Snail was poor with statistical significance.
However, in regard to vascular invasion, although portal vein invasion was more frequent in HCC expressing Snail, it was not statistically significant. It has been shown that histological grade of differentiation and vascular invasion are closely related to the invasion and metastasis in HCC, and thus it could be predicted that the prognosis of HCC expressing Snail would be poorer than HCC without its expression. On the other hand, E-cadherin has been shown to be closely associated with the differentiation grade of HCC, and as the differentiation grade of primary HCC was poorer, the rate of the loss of the expression was high. 27 However, in this study, E-cadherin did not show the significant association with any clinicopathological factors.
Such results may be due to the insufficient number of included patients and the inhomogeneous subject patients in each study.
In our study, the expression of Snail or E-cadherin itself did not show the association with the recurrence rate of tumors after resection, although, in HCC expressing Snail without expressing E-cadherin, the recurrence rate after surgery was shown to be significantly higher than in HCC cases expressing both Snail and E-cadherin. Based on the results, it could be speculated that the expression of Snail was associated with the suppression of the expression of E-cadherin as well as the recurrence after surgical treatment.
However, HCC expressing E-cadherin despite of the expression of Snail was present, and in such cases, poor prognosis as in the cases of HCC without expressing E-cadherin was not shown, and thus it is difficult to predict the effect on the postsurgical recurrence rate by the simple expression pattern of Snail and E-cadherin. In addition, the possibility that mechanisms other than Snail may be involved in the action mechanisms of E-cadherin could not be ruled out. In previous reports, it has been reported that in the mechanism of the regulation of E-cadherin, in addition to Snail, the hypermethylation of E-cadherin gene or the gene regulation area, or the loss of heterozygosity is involved in it. [28] [29] [30] In conclusion, Snail was expressed in approximately 20%
of HCC cases. E-cadherin was also expressed in HCC, and the expression was suppressed in the area expressing Snail.
The expression of Snail was significantly increased in HCC with poor histological differentiation. Further studies on the association of the Snail expression with the recurrence of tumor after surgery would be needed.
